Prediction of growth of Bacillus megaterium spores as affected by gamma radiation dose and spore load.
To provide data on the interaction of radiation dose (x1) and microbial contamination load (x2), as predictor variables, on the percentage of vials exhibiting growth of Bacillus megaterium spores (y). The influence of a wide range of spore loads (1-50 000 spores of B. megaterium vial-1) and gamma radiation doses (0.2-10 kGy) on the contaminated samples was determined. Each contamination load was studied by adding the specified number of spores to 100 vials containing nutrient broth and exposing them to various doses of gamma radiation. Curves representing the number of contaminated vials against the dose of radiation were sigmoidal in shape and the data showed an indirect relationship. Data were analysed by regression analysis which revealed a significant correlation (R2=0.85). The relationship among the tested variables is exponential and can be described by the following equation: y = 1 - (1 - e(0.0173x(1)))(x(2)) It was also estimated that, for each increase of 1 in the number of spores per vial, there is an increase of 1 in the number of contaminated vials. The two variables (x1 and x2) have great influence on the radiation sterilization efficiency and the proposed mathematical model is valid for the prediction of this efficiency. The results of the present investigation can be of useful industrial application and can help to set acceptance and rejection limits for the production of materials vulnerable to microbial contamination.